Aim: To determine whether participation in the continuous quality improvement (CQI) Audit and Best Practice for Chronic Disease programme improved care and outcomes for Indigenous children. Methods: Data were collected from 59 Australian primary health-care centres providing services to Indigenous people and participating in the programme (February 2008 and December 2013). Indigenous children aged less than 2 years and centres that completed three or more consecutive annual audits within the 6-year study period were included. Crude and adjusted logistic generalised estimating equation models were used to examine the effect of year of audit on the delivery of care. Odds ratio (OR) and 95% confidence interval (CI) were calculated. Outcomes were related to age-relevant health issues, including prevention and early intervention. These included administrative, health check, anticipatory guidance and specific health issues. Results: During the audit period, there were 2360 files from 59 centres. Those that had a recall recorded, improved from 84 to 95% (OR 2.44, 95% CI 1.44-4.11). Hearing assessments improved from 52 to 89% (OR 1.37, 95% CI 1.22-1.54). Improvement in anticipatory guidance, treatment and follow-up of medical conditions was almost universal. Conclusion: We documented significant improvements in quality of care of Indigenous children. Outcomes and their corresponding treatment and follow-ups improved over time. This appears to be related to services participating in annual CQI activities. However, these services may be more committed to CQI than others and therefore possibly better performing.
The Audit and Best Practice for Chronic Disease (ABCD) programme was a CQI programme for the prevention and management of chronic disease for Aboriginal and Torres Strait Islander (Indigenous) people in Australia. 6 The programme broadened its scope in 2007 to include maternal and child health. By the end of 2014, ABCD and its service support organisation (One21seventy) had supported over 270 primary care centres across Australia.
There are now data available from standardised audits of almost 15 000 clinical records for Indigenous children who attended a subset of these primary care centres across Australia from 2007 to 2014. The primary objective of this study was to determine whether participation in the ABCD programme was associated with improved care and outcomes for Indigenous children. A secondary objective was to assess if quality differed by geographic location.
Methods

Study setting
This study used data collected from 59 Australian primary healthcare centres providing services predominantly to Aboriginal and Torres Strait Islander people and participating in the ABCD programme between February 2008 and December 2013.
Data collection
Participating primary care centres performed annual audits of client medical records. Client records were eligible if the following criteria were met: (i) aged between 3 months and 14 years at the audit date; (ii) resident in the community for at least 6 months (or half of the time since birth if aged under 6 months) and (iii) no major health anomaly, such as heart defects or inherited disorders. A random sample of at least 30 records was selected from each clinic for audit. Trained staff under supervision conducted the audits using standardised methods.
The auditors read each client file (paper or electronic) and recorded information in a data collection tool. Heath centre characteristics included governance (Aboriginal Community Controlled Health Service or government operated), location (urban, rural or remote) and number of CQI audits the primary care centre had completed.
Child characteristics included date of birth, age, sex, Indigenous status, attendance at the primary care centre in the previous 12 months, reason for the last attendance (acute care, health check, immunisation and so on) and receipt of any child health checks in the last 12 months (Australian Commonwealth funded (Medicare 715) or other child health check).
'Child health checks' are a component of delivering care to Australian children at the primary health-care level. They are important core elements of delivering care and all Australian state and territory governments advise primary care providers to administer at least one 'child health check' to each Indigenous child every 12 months.
The checks are standardised, based on best practice, and include physical measurements such as weight and height, assessment of oral health, assessment of developmental milestones and discussion about social and emotional needs including parentchild interaction, physical and mental stimulation of the child, child behaviour, optimal domestic and social environment, housing and food security, and social and family support services. 7 They also include anticipatory guidance, provision of medicines or advice and recommendations for follow-up and referral. In addition, children receive state-and territory-specific surveillance programmes with additional contacts and services.
Study population and inclusion criteria
Aboriginal and/or Torres Strait Islander children aged less than 2 years were included in this study. Only centres that completed three or more consecutive annual audits (baseline, year one then year two) within the 6-year study period (2008) (2009) (2010) (2011) (2012) (2013) were eligible for inclusion. Audit data from centres not eligible were excluded.
For each of the audit items, proportions were calculated using the numerator as those that reported 'yes' for a particular field and the denominator as those that reported either a 'yes' or a 'no' for a particular field. All not applicable, not scheduled and blanks were excluded.
Data variables
Data variables chosen for the analysis were related to important age-relevant health issues and prevention and early intervention items implemented. These were collated into four distinct categories: administrative, health check, anticipatory guidance and specific health issues.
Administrative items included the presence of the child's current Medicare number, being listed on a recall system (paper or electronic) and whether there was an up-to-date immunisation record present. Health check items included whether any of the following checks had occurred in the previous 12 months: weight, skin, oral hygiene, ear health, developmental milestones, parent/child interaction and parental concerns about hearing.
Anticipatory guidance items included breastfeeding, nutrition, introduction of solids and oral health.
Specific health issues used in the analysis included evidence of, treatment and follow-up recorded for growth faltering (failure to thrive), recurrent or chronic ear infections, anaemia and infected skin sores.
The location variable used was based on the Accessibility/ Remoteness Index of Australia (ARIA). 10 We defined urban as ARIA category one, 'rural' as ARIA categories two to four and 'remote' as ARIA category five. We then created two categories 'remote' and 'non-remote' as there were only a small number of centres categorised as urban. The population size variable was categorised as ≤500, 501-999 and ≥1000. Clinic 'governance' was categorised as community controlled or government operated.
Statistical analysis
Crude and adjusted logistic generalised estimating equation models were used to examine the effect of year of audit on the delivery of care. Odds ratios (ORs) and 95% confidence intervals (95% CI) were calculated to compare the outcomes from 2008 to other subsequent yeas and to assess the time trend. Data analyses were conducted using STATA 13.1 (StataCorp, College Station, TX, USA). Adjusting for geographic location, population size or governance had little effect on effect estimates, thus unadjusted data only are presented in this paper. 
Ethics
Results
There were 2360 individual file audits conducted in the 59 centres during the period February 2008 to December 2013. Only four were non-remote centres (323 individual file audits).
Administrative items
Over the study period, the percentage of children included in recall systems significantly improved from 84% (n = 357) in 2011 to 95% (n = 415) in 2013 (OR 2.44, 95% CI 1.44-4.11) (Table 1) . Immunisation records were also consistently present in the children's files (95-99%) and Medicare numbers were documented in 80-90% of files (Table 1) .
Child health checks
Complete data were available for all items except checks on parent-child interaction, skin and oral health, which were available from 2011 to 2013 only. Weight checks remained consistently high (96-98%) and haemoglobin checks remained low (52-66%) from 2008 to 2013. All other child health check items showed statistically significant improvements over time (skin, oral, ears, hearing, development, interaction) ( 
Anticipatory guidance
Provision of nutrition advice increased from 68% (n = 138) in 2008 to 87% (n = 378) in 2013 (OR 1.27, 95% CI 1.15-1.41) ( Table 3) . Recording of oral health advice increased from 44% (n = 89) in 2008 to 67% (n = 257) in 2013 (OR 1.26, 95% CI 1.14-1.39). Recording of breastfeeding advice showed no significant change. 
Specific health issues
Overall, 13% (n = 301) of files had evidence of growth faltering recorded. Of these, 73% (n = 234) had a record of nutritional advice given and 84% (n = 270) had recorded follow-up. 1.13-1.42). There was no change over time in treatment with iron supplements. However, appointments for follow-up increased from 31% (n = 16) in 2008 to 66% (n = 37) in 2013 (OR 1.32, 95% CI 1.10-1.58) (Tables 4-6). Evidence of infected skin sores was recorded in 19% (n = 230) of audited files. Of these, 98% (n = 231) showed evidence of being treated and 72% (n = 170) followed-up. Treatment of infected skin sores increased from 95% (n = 62) in 2011 to 100% (n = 77) in 2013 (OR 7.97, 95% CI 3.20-19.83). However, follow-up appointments did not change over time (Tables 4-6 ).
Discussion
We documented significant improvements in quality of care of Indigenous children over a 5-year period from 2008 to 2013 in primary care centres participating in a CQI programme in Australia and completing three or more consecutive audits during the study period. Immunisation records were consistently present in the children's files (95-99%) and the percentage of children included in recall systems significantly improved from 84 to 95% over the 5-year study period. The most striking improvements were in hearing assessment which improved twofold from 52 to 89%. Skin checks and developmental milestone checks increased from approximately 60-80%. Weight checks remained consistently high (96-98%) and improvement in anticipatory guidance, treatment and follow-up of medical conditions was almost universal. However, haemoglobin checks remained low (52-66%) and recording of breastfeeding advice showed no significant change (75-80%).
The specific health issues chosen for the analysis were those that have a high burden experienced by Indigenous children. These are areas where improvement in early identification, treatment and specific follow-up are important. Prevalence levels found in this analysis were comparable to those previously published. The prevalence of growth faltering, chronic ear disease, anaemia and infected skin sores in this analysis were all comparable to those found in published data. [8] [9] [10] [11] Our sample size over 2360 children meant that our estimates are likely to be robust estimates. Overall, there was evidence that health in Indigenous children aged under 2 years may have been improving. Recording of growth faltering dropped from 20 to 11%. The recording of ear infections decreased over time from 25 to 7%. However, anaemia increased over time from 19 to 32%. There were insufficient data on skin sore trends. A limitation of this study was that the majority of the services included were located in remote areas which limits the ability to generalise beyond remote services. The voluntary nature of participation in this study by health centres also limits the generalisability of study findings. 12 In addition, as data are collected from client records, service delivery may be underestimated due to poor documentation. We are also aware that services who have participated in three or more consecutive annual audits are possibly more committed to reviewing the quality of the care they deliver than those that did not participate and therefore may be generally better performing. 13 Does involvement in regular CQI activities lead to better services or do better services participate in regular CQI activities? These questions are for further investigation in our child health data. Also we are aware that our analysis assessed trends over time. There are many reasons for improvement in child health care in addition to the ABCD programme, including improved pre-service and in-service training of health-care professionals. Further examination of ABCD and other service audit data is needed to explore this issue.
Uptake and resourcing of CQI initiatives within Indigenous PHC is increasing. However, the published literature on its effectiveness remains quite limited. We located 14 publications reporting on client care, [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] of which only 6 reported on client outcomes in the last 15 years. 14, 15, 18, 19, 21, 22 Only three of these examined impacts across consecutive audits 14, 22, 23 and none reported on child health outcomes. We believe this to be the first examination of data that relates CQI activity (ABCD involvement) to changes in the quality of early child health care over time. We believe that this is the first paper that examines the recording of conditions and the recording of treatments relating to child health care separately. By doing this, we present a novel method for examining improvements in outcomes that has not previously been presented. 
